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us. It is our emerging but distinct impression that our
results are much improved, in agreement with Cove-Smith
et al.1 We would thus argue for these two nephropathies
(HIV-associated nephropathy and HIV immune complex
kidney disease) to be considered World Health Organiza-
tion stage 4 HIV conditions, requiring antiretroviral
therapy treatment in themselves, regardless of other
clinical parameters.
1. Cove Smith A, Sheaff MT, Ashman N. HIVAN is increasingly less common
in HIV-positive Black Africans living in Europe. Kidney Int (in press).
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To the Editor: We read with great interest the article by Ni
et al.1 regarding the pivotal role of aquaporin-1 (AQP1) in
water removal and ultrafiltration during peritoneal dialysis.
Their important findings validate the essential predictions of
the three-pore model theory.
The authors report that AQP1/ mice showed a complete
loss of sodium sieving. However, no correction of sodium
sieving for Naþ diffusion from the circulation was made,
especially since there is a high concentration gradient of
sodium (plasma sodium 152 mM and Naþ D/P at time 0 less
than 0.9).2 Such a correction might have changed their results
and provided some evidence that AQP1 may have a more
complex physiological role than being strictly a water
channel.
A study of our group regarding the in vitro inhibition of
AQP1 by mercuric chloride in the sheep parietal peritoneum
revealed that this inhibition leads to increased ionic
permeability.3 This finding was attributed to a possible
interaction of AQP1 with other solute transporters. This
hypothesis is also supported by the fact that epithelial sodium
channels were upregulated in the collecting duct of AQP1
knockout mice.4
In conclusion, we suggest that immunogold electron
microscopy for sodium transporters would help us clarify
the possible interaction between AQP1 and other solute
transporters and shed light in the mechanisms of water
permeability and ultrafiltration during peritoneal dialysis.
1. Ni J, Verbavatz JM, Rippe A et al. Aquaporin-1 plays an essential role in
water permeability and ultrafiltration during peritoneal dialysis. Kidney Int
2006; 69: 1518–1525.
2. Krediet RT, Lindholm B, Rippe B. Pathophysiology of peritoneal
membrane failure. Periton Dial Int 2000; 20(Suppl 4): S22–S42.
3. Liakopoulos V, Zarogiannis S, Hatzoglou C et al. Inhibition of aquaporin-1
by HgCl2 in the parietal sheep peritoneum: an electrophysiological study.
Periton Dial Int 2006; 26(Suppl 1): S7.
4. Morris RG, Uchida S, Brooks H et al. Altered expression profile of
transporters in the inner medullary collecting duct of aquaporin-1
knockout mice. Am J Physiol Renal Physiol 2005; 289: F194–F199.
V Liakopoulos1, S Zarogiannis1, T Eleftheriadis1, I Stefanidis1
1Division of Nephrology, Medical School, University of Thessaly, Larissa,
Greece
Correspondence: I Stefanidis, Division of Nephrology, School of Medicine,
University of Thessaly, 22 Papakyriazi Street, Larissa 41222, Greece.
E-mail: stefanid@med.uth.gr
Response to ‘Aquaporin-1 and
sodium transport in the peritoneal
membrane – need for more
research?’
Kidney International (2006) 70, 1663–1664. doi:10.1038/sj.ki.5001858
We thank Dr Liakopoulos and co-workers1 for their
comment about the interpretation of sodium sieving in
the aquaporin-1 (AQP1)-knockout (Aqp1/) mice. So-
dium sieving is a clinically useful, but indirect parameter
to assess free-water transport across the peritoneal
membrane. Our data show a complete lack of sodium
sieving in the Aqp1/ mice, and intermediate values in the
heterozygous Aqp1/þ mice vs wild-type littermates.2 The
correction of sodium sieving for the diffusion of sodium
from the circulation, based on the mass transfer area
coefficient of urate or creatinine, may indeed be important
in clinical situations associated with an increased transport
of small solutes.3 However, this correction has not been
validated in rodent models and is unlikely to have
significant effect on the absence of sodium sieving
observed in Aqp1/ mice, as the transport of small
solutes, the plasma sodium (at 0 and 30 min), and the
osmotic gradient (dialysate/plasma osmolality at 30 min)
are unchanged vs wild-type littermates.2 Furthermore, our
computed simulations of sodium profiles and volume
curves over the first 60 min of the dwell were very close to
the measured data in AQP1 mice, confirming the total lack
of sodium sieving in Aqp1/ mice. Our conclusions about
the essential role of AQP1 in water permeability during
peritoneal dialysis are based on (i) determination of initial
ultrafiltration rate, a direct indicator of solute-free water
transport; (ii) measurement of net ultrafiltration across the
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membrane; and (iii) analysis of the dose–effect observed in
heterozygous Aqp1/þ mice.2 Dr Liakopoulos also men-
tions preliminary data showing that inhibition of AQP1 by
HgCl2 in isolated parietal sheep peritoneum is associated
with modifications of the transmesothelial resistance,
suggesting an interaction between AQP1 and other solute
transporters. However, such data should be interpreted
with caution because the use of Ussing chambers on leaky
membranes such as the peritoneum is prone to many
artifacts and because the application of HgCl2 in vitro is
associated with toxic and nonspecific effects including
increased membrane leakiness.4 Also, the fact that sodium
channels are upregulated in the renal tubular cells of
Aqp1/ mice, probably reflecting the severe concentrating
defect,5 should not be generalized. The transport of water
and solutes across the peritoneum is completely passive,
and only challenged when an osmotic gradient is created in
the peritoneal cavity. This is different from the situation in
kidney tubules, in which solute transport occurs by active
or secondary active processes.
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Recurrent autosomal-dominant
focal segmental
glomerulosclerosis
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To the Editor: Focal segmental glomerulosclerosis (FSGS)
recurs after transplantation in 30% of cases and is associated
with nephrotic syndrome and accelerated graft loss. The
pathogenesis of recurrent FSGS is not yet fully characterized,
where glomerular permeability factors (GPF) are suspected to
play a central role.1 Mutations in genes encoding proteins of
the glomerular filtration barrier have been reported in
familial and sporadic forms of FSGS.1–3 While patients with
podocin mutations can present recurrence of FSGS after
kidney transplantation, even if with a lower incidence,1
autosomal-dominant forms are considered non-recurrent
diseases.4 We describe a patient affected by autosomal-
dominant FSGS who presented biopsy-proven recurrence
after kidney transplantation. The pedigree structure is shown
in Figure 1. The patient was diagnosed with FSGS at the age
of 21, started hemodialysis 5 years after diagnosis and
received cadaveric kidney transplantation at the age of 27.
Standard immunosuppressive therapy was started. One
year after transplantation, a full-blown nephrotic syndrome
with 4 g/day of proteinuria occurred. Kidney biopsy
showed early-stage FSGS, characterized by segmental glo-
merular areas of sclerohyalinosis with rare adhesions of the
tuft to the Bowman’s capsule at the light microscopy and
absence of immune deposits at immunofluorescence and
electron microscopy. The GPF before transplant and at the
time of recurrence were negative. Angiotensin-converting
enzyme inhibitor and angiotensin-1 receptor antagonist
therapy were started and proteinuria decreased below the
nephrotic range.
This report demonstrates the complex determination of
recurrent FSGS. In fact, if recurrence in autosomal-recessive
forms is difficult to explain, in dominant forms it is even
more complex. This is the second reported case of recurrent
autosomal-dominant FSGS,4 in which the absence of GPF
suggests an unknown mechanism of pathogenesis.
1. Vincenti F, Ghiggeri GM. New insights into the pathogenesis and the
therapy of recurrent focal glomerulosclerosis. Am J Transplant 2005; 5:
1179–1185.
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Figure 1 | Pedigree structure. Squares represent males and circles
represent females. The index case is indicated by the arrow.
The presence of affected individuals in different generations and
the absence of consanguinity make the recessive inheritance unlikely,
the male-to-male transmission rules out the X-linked model, making
more consistent an autosomal-dominant mode of inheritance.
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